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Abstract 
 This project was created by a teacher for other teachers.  The project provides an in-depth 
look at how Bloom’s Taxonomy can be used by teachers to support student understanding of 
systems of equations using the following methods of graphing, substitution, and elimination.  
The lessons place an emphasis on higher level thinking to promote learning experiences 
throughout the unit.  The lessons are aligned to Common Core State Standards and Next 
Generation Standards as well. Recommendations for how and when to use each lesson have been 
provided by the author.   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Introduction 
 The challenges of effective instruction and for students to understand complex material in 
mathematics has been a major focus in mathematics education.  One of the most important 
courses in mathematics is algebra, as without it, students are less likely to be successful in the 
mathematical world.  For example, success in calculus and trigonometry depends on students 
having a strong understanding of algebra concepts.  One of the most common areas that students 
struggle learning in algebra is solving system of equations.  This is difficult for students due to 
many different reasons.  Some have poor algebraic skills, some struggle with graphing skills, 
other struggle with the required logic and reasoning to determine an acceptable solution. To 
support teachers in the challenges of teaching this content, a curriculum focusing on higher order 
thinking skills is presented. The use of Bloom’s Taxonomy allows students “to foster critical-
thinking skills and can increase students interest and ownership in the learning process” (Kracl, 
2017, p. 81).  This focus on critical-thinking skills can support students as they grapple with 
solving systems of equations.  
 The purpose of this curriculum project is to provide a cohesive unit on solving systems of 
equations that provides the opportunity for students to think and reason at a higher level. The 
lessons, aligned to the 8th grade Common Core State Standards and Next Generation Standards 
(New York State) are organized to allow a smooth transition of topics in a complex unit.  The 
lessons include collaborative work, detailed lesson outlines, examples, and assessment materials.  
This project was designed to support teachers as they instruct challenging algebraic material to 
their students.  
 
Literature Review 
Original Bloom’s Taxonomy 
 Bloom’s Taxonomy originated in the 1950s with a man named Benjamin Bloom.  It was 
originally published in a handbook designed to support teachers in planning lessons and tests 
(Krathwohl, 2002, p. 212).  When Bloom created this handbook, the goal was to “facilitate the 
exchange of test items among faculty at various universities in order to create banks of items, 
each measuring the same educational objective.” (Krathwohl, 2002, p. 212).  Upon creating this 
handbook, he realized that this “taxonomy” could be used more than just as a measurement tool. 
He used this handbook to create a “hierarchy of learning” that can be used to distinguish levels 
of engagement and learning (Krathwohl, 2002, p. 213).  This hierarchy of learning has been so 
profound in the educational world that “since its publication over 40 years ago, the Handbook 
has been translated into more than twenty languages (Krathwohl, 2002, p. 212) and has provided 
“a basis for test design and curriculum development not only in the United States but throughout 
the world” (Bumen, 2007, p. 440).  Bloom’s Taxonomy has been revised and edited throughout 
the years; but the main ideas and topics have remained consistent. 
 Blooms original work introduces levels of different learning types otherwise known as a 
“taxonomy”.  The original taxonomy “included six major categories in the cognitive domain: 
knowledge, comprehension, application, analysis, synthesis, and evaluation” (Bumen, 2007, p. 
440).  Each of these levels had their own definition with the main idea being that the higher 
levels correlated with higher levels of engagement and learning.  The first level, knowledge, 
represents the idea that a student can remember certain facts and repeat them in a specific 
scenario.  A simple way to put this would be to ask the question “what is the equation of a line?”  
While students may remember the equation is y = mx + b that doesn’t necessarily mean that they 
know what any of the variables represent.  There is a common misconception that questions in 
the first level of learning are bad questions.  They are not bad questions, but are rather questions 
that are easy to answer and do not require rigor in solving.  These questions can still be used to 
assess what students know at a simple level and can help drive instruction.   
The next level in Bloom’s original taxonomy is comprehension; which was broken up 
into the subcategories of “translation, interpretation, [and] extrapolation” (Krathwohl, 2002, p. 
213). The idea of comprehension is that the students would not only know what is being 
discussed, but be able to explain it at a higher level.  Going back to the example stated previously 
of “what is the equation of a line?”, the student would be able to explain that the equation of a 
line is y = m x + b and state how m is the slope, while b is the y-intercept, etc.   
The third level in the taxonomy is application.  Application is a fairly simple idea, in that, 
a student will apply or demonstrate what they have learned.  A simple example of this, in the 
classroom, is giving a student the line of an equation and asking the student to graph the line on 
their paper.  This is an application of the skill that they learned because they are using what they 
learned in order to create the line.   
 The second half of Bloom’s Taxonomy is unique because these levels require a higher 
order of thinking compared to the lower three levels.  Analysis, synthesis, and evaluation are 
considered higher levels due to students being required to apply the previous three levels in their 
learning. This means that students must fully grasp the basics of the concept being taught in 
order to be able to deeply understand the material (Koksal, 2018, p. 77).  For a question to be 
considered in the analysis section of the taxonomy a student should be analyzing elements of 
question, relationship, or the organizational principle of something. (Kroathwohl, 2002, p. 213). 
For example, a question that could be considered an analysis question could be “looking at the 
two function on the graph, which one would be considered linear and which one would not? 
Explain your reasoning.”  This question is having students compare two different functions on a 
graph and analyzing them to determine which one would be linear and which one would not be 
linear.  Synthesis is the “production of a unique communication, production of a plan or 
proposed set of operations, or a derivation of a set of abstract relations” (Krathwohl, 2002, p. 
213).  To put in more direct terms, it would be using information that is given to create 
something that is unique on its own. An example of synthesis would require taking an equation 
and being able to create other equations that could intersect it or be parallel to the original line.  
Evaluation, the highest level, is defined as “evaluation in terms of internal evidence and 
judgements in terms of external criteria.” (Krathwohl, 2002, p. 213).  These six original levels 
were unchanged for a long time until around 2001 when Bloom’s Taxonomy was revised into a 
more modern pedagogical theory. (Tutkun, 2012, p. 23).  The new taxonomy is referred to as 
Bloom’s Reframed Taxonomy.   
Bloom’s Reframed Taxonomy  
 In the revision of Bloom’s Taxonomy, a majority of Bloom’s ideas and aspects where 
kept the same.  The original taxonomy had a cumulative framework more tailored toward the 
learner’s perspective. The reframed version is more suitable for teachers to use as the rigid 
hierarchy between categories was softened and overlapping between categories was provided 
(Tutkun, 2012, p. 23).  This allowed teachers to mesh their lessons into multiple categories and 
allowed for a better flow during lessons. To simplify, the taxonomy went from a hierarchy of 
levels of knowledge into a more complex system where levels could intermix and could be 
applied in a multitude of ways.  While the system on paper was more complex, it is easier for 
teachers to use a more complex system when creating lessons. Another key distinction is that 
levels where put into verb form.  The levels are now: “Remember, Understand, Apply, Analyze, 
Evaluate, and Create” (Koksal, 2018, p. 77).  The reason that the levels were converted into 
verbs is because the students are required to actually do the said level.  For example, for the first 
level remember, students should be asked to remember something and would have to write it 
down or show that they remembered it.  This is different from the original taxonomy where the 
students didn’t necessarily have to perform an action to be at a level in the taxonomy.  Table 1 
below goes over the new structure of the revised taxonomy and the definition of each term.  
Table 1: Levels, Level Names, and Definition of Levels in Revised Blooms Taxonomy 
(Krathwohl, 2010, p. 230) 
1.0 Remember – Retrieving relevant knowledge from long-term memory 
1.1 Recognizing 
1.2 Recalling 
2.0 Understand – Determining the meaning of instructional messages, including oral, written, 
and graphic communication. 
2.1 Interpreting 
2.2 Exemplifying 
2.3 Classifying  
2.4 Summarizing  
2.5 Inferring  
2.6 Comparing 
2.7 Explaining 
3.0 Apply – Carrying out or using a procedure in a given situation. 
3.1 Executing 
3.2 Implementing  
4.0 Analyze – Breaking material into its constituent parts and detecting how the parts relate to 
one another and to an overall structure or purpose. 
4.1 Differentiating 
4.2 Organizing  
4.3 Attributing 
5.0 Evaluate – Making judgements based on criteria and standards. 
5.1 Checking  
5.2 Critiquing 
6.0 Create – Putting elements together to form a novel, coherent whole or make an original 
product. 
6.1 Generating 
6.2 Planning 
6.3 Producing  
 As shown above, the Revised model of Bloom’s Taxonomy’s wording is clearer and 
simpler compared to the original format.  As stated before, one of the main goals of the new 
Revised Taxonomy is to allow it to be easily accessible to teachers. “Like the original 
Taxonomy, the revision is a hierarchy in the sense that the six major categories of the Cognitive 
Process dimension are believed to differ in their complexity, with remember being less complex 
than understand, which is less complex than apply, and so on.” (Krathwohl, 2002, p. 215.) 
The other key difference in the new framework is that the taxonomy now has “knowledge 
dimensions” (Tutkun, 2012, p. 23).  These knowledge dimensions are: “factual knowledge, 
conceptual knowledge, procedural knowledge, and metacognitive knowledge” (Tutkun, 2012, p. 
26).  Table 2 below shows a detailed look of what the taxonomy looks like with these knowledge 
dimensions.   
Table 2: Charting Blooms’s Reframed Taxonomy (Tutkun, 2012, p. 26)  
 
 The changes in Bloom’s Taxonomy allow for a better understanding of how to frame a 
lesson and to promote student learning.  Firstly, it breaks down the material into the four 
different knowledge dimensions.  The first knowledge dimension, factual knowledge, is defined 
as “the basic elements that students must know to be acquainted with a discipline or solve 
problems in it” (Kruthwohl, 2002, p. 214).  Factual knowledge, in simple terms, is the idea that 
students need to know facts to understand and learn the material.  An example, would be students 
understanding that a system of equations requires two or more linear functions.  The next 
dimension, conceptual knowledge, requires “the interrelationships among the basic elements 
within a large structure that enable them to function together” (Kruthwohl, 2002, p. 214).  For 
example, looking at an equation in slope-intercept form supports the knowledge that the equation 
could be displayed into a table or a graph.  The next is procedural knowledge, which is “how to 
do something; methods of inquiry, and criteria for using skills, algorithms, techniques, and 
methods” (Kruthwohl, 2002, p.14).  In mathematics, procedural knowledge is being able to 
perform algebraic processes correctly such as: solving for x, being able to substitute, using the 
order of operations correctly, applying slope formulas, etc.  The final form of knowledge is 
metacognitive knowledge, which is “knowledge of cognition in general as well as awareness and 
knowledge of one’s own cognition” (Kruthwohl, 2002, p. 214).  Metacognition is the idea that 
the learner should understand and reflect on how they learn.  For example, a student may reflect 
and decide that visual learning opportunities often provide support for their ability to understand 
a concept than other ways of learning.  
 These different knowledge dimensions are used in cooperation with the six levels of 
learning; with the goal of the teacher supporting students to reach a higher level of learning.   
This would allow students to delve into higher order of thinking skills related to the mathematics 
being learned.  The differences in the learning opportunities comes from how the lesson is taught 
and which knowledge dimension the lesson focuses on.  For example, a lesson with conceptual 
knowledge would focus more on showing different graphing and tables to solve a system of 
equations. Whereas a procedural lesson which would focus more on the process of solving a 
system of equations using a method such as elimination or substitution.    
Higher order thinking  
 The main reason that Bloom’s Taxonomy is effective is that within the levels analyze, 
evaluate, and create students are required to be engaged in learning at a “higher level of 
thinking” (Song, 2019 p. 426).  Higher level thinking indicates better understanding of the 
material.  Higher level thinking in education aligns with the higher levels in Bloom’s Taxonomy. 
Song (2019) studied how higher-level questions affect students and concluded “Students’ critical 
thinking scores are higher and critical thinking is stronger if teachers ask high-level cognition 
questions, targeted and instructive questions.” (p. 427).   Song shows that it is beneficial for 
students to be asked higher-level thinking questions since it has been shown to increase their 
understanding.  Therefore, using higher levels of the Blooms Revised Taxonomy will allow 
students to get a deeper and more thorough understanding of the material that is being taught.      
Curriculum 
Outline 
 With the difficult nature of solving systems of equations, Bloom’s Taxonomy 
(understood to be Bloom’s Revised Taxonomy) was used as a guide in the six lessons provided.  
Bloom’s Taxonomy can be used for teachers to support students to gain a deeper meaning and 
understanding in solving systems of equations using substitution, elimination, and graphing 
techniques.  Each lesson has a rational before the materials.  The rational goes over how each 
lesson is uses Bloom’s Taxonomy to encourage students to think at a higher-level as well as how 
to use the material.  A key for all of the work sheets and activities have been provided in the 
Appendix.    
Lesson 1: Introduction to Systems  
 This is the introductory lesson to this unit.  The lesson will focus on introducing the topic 
of systems of equations; majority of the lesson will focus on the levels of understand and apply 
in Bloom’s.  The lesson will have an activity that will be at the create level.  The activity is 
heavily scaffolded towards the students to ease them into being asked questions at a higher level 
and to show how to solve/complete problems of that caliber.  Students will also have prior 
knowledge to draw from to answer this challenging question since it will be going over previous 
material students should have already learned. 
 The main idea of this lesson is to get students to understand what a system of equations is 
and how we start to solve them.  In order to do this, the lesson introduces systems of equations 
through a word problem discussing two different ways to pay for dog food.  Now, this question 
is a very general question and students can answer it in a multitude of ways; there is not a correct 
answer.  Students are looking at the problem and trying to determine whether buying dog food in 
store or online is more cost-effective.  Allow students time to discuss amongst themselves while 
trying to answer this question.   
 The next part of the lesson introduces what systems of equations are and what their 
solutions look like.  This is the part of the lesson where we get into the levels of understanding 
and apply.  Students will follow along with the teacher to understand what a system of equations 
is and then apply the principle into an example.  During the final part of the lesson, students are 
asked to create a system of equations problem.  Now before you wonder if this is too high of a 
level in order to achieve since we just introduced it, don’t worry, students should already be 
comfortable with creating a linear equation.  In order to be in this unit, students would already 
have gone through a unit on linear equations and how to create them, allowing you to jump to 
this level.  Now, you might need to scaffold this question if students are having difficulty by 
giving them a starting point for the question. The materials for the lesson begin below. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Name: _____________________________ 
System of Equations 
Introduction Problem:  It costs $15 per month to buy food for a pet dog.  An online store charges 
an initial fee of $25 and then $10 per month for dog food.  Would it be better to buy it in the 
store or online? Why? 
 
 
 
 
 
Objective: 
 
Definition of a system of equations: 
A system of equations is a collection of two or more equations with the same set of variables.  
The equations y = 5x and y = 30 + 2x together are a system of equations.  The solution of this 
system is (10,50) because the ordered pair is a solution to both equations. 
y = 5x      y = 30 + 2x 
 
 
 
 
Example of a system of equations:  
Mike is trying to decide on a cell phone plan.  Mike takes a look at Verizon and sees that he can 
start a plan for $50 and pays $10 a month.  Mike also looks at AT&T and notices that to start a 
plan costs $40 and each month would cost $15.  Create equations to model this and discuss with a 
classmate. 
 
 
 
Students create their own problems: 
Directions:  Working with a classmate, you and your partner will create 
your own system of equations problem.  Here are some hints for trying 
to create a problem 
• Focus on two different companies or projects that relate to the 
same thing 
• Make sure the problem is realistic  
• Have fun with the scenario!  Make it interesting! 
 
__________________________________________________________
__________________________________________________________
__________________________________________________________
__________________________________________________________ 
 
Now that you have created your scenario, let’s put it on construction 
paper and share it to the class! 
 
 
*Note: You do not need to solve the system of equations that you create. 
 
 
 
Lesson 2: Graphing 
 This lesson focuses on solving a system of equations graphically.  The lesson will focus 
on the levels of apply and analyze of the Bloom’s Taxonomy.  A prerequisite of this lesson is 
that students need to be able to graph a linear line.  This should already be known to students 
through previous material and the lesson assumes that students understand how to graph a line in 
slope-intercept form.   
 The main objective of this lesson is to teach students how to solve a system of equations 
by graphing.  The lesson starts with a bell ringer problem that should be prior knowledge to a 
student.  This would correlate with the level of remembering in the Bloom’s Taxonomy.  The 
problem has students graph a linear line in order to give a quick refresher to students due to 
graphing being a vital and prior known skill in solving by graphing.   
The next part of the lesson goes over the basics of solving the system of equations by 
graphing and how to change an equation into slope-intercept form.  This part of the lesson would 
be classified in the understanding level because students need to focus on and understand the 
material that is being taught to them. 
 The final question the lesson provides focus on the analyze aspect of Bloom’s Taxonomy.  
The question asks “Now that we have had practice solving systems of equations by graphing, 
explain in your own words how you would use graphing to solve a system of equation.”  This 
problem is making students take a deeper look into what they are learning and asks them to apply 
what they have learned.  Therefore, they are analyzing what they are learning and recreating 
what they are doing in their own words. 
  
Name: _________________________________ 
Lesson 2: Graphing Systems of Equations 
 
Bell Ringer: Graph the following line 𝑦 = 2𝑥 + 1 
 
 
 
 
 
 
 
 
Objective:  
 
Example: Solve the following system of equations by graphing the following equations. 
𝑦 = 2𝑥 + 1 
𝑦 = −𝑥 + 4 
 
 
 
 
 
 
Question: What does the intersection of the lines mean? 
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________ 
 
Practice Problem:  Solve the following system of equations by graphing. 
𝑦 =  
1
2
𝑥 
𝑦 =  −
3
4
𝑥 + 5 
 
 
 
 
 
Standard Form Graphs: 
*Remember that sometimes graphs will not be put into slope-intercept form and we have to solve 
the equations for y FIRST before we graph. 
−𝑥 + 𝑦 = 3 
−6𝑥 + 2𝑦 = 2 
 
 
 
 
 
 
 
Explanation: Now that we have had practice solving systems of equations by graphing, explain 
in your own words how you would use graphing to solve a system of equation. 
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________ 
Lesson 3: Substitution  
 This lesson will focus on introducing how to solve systems of equations using the method 
of substitution.  This lesson will have a few questions that will be at the higher level of evaluate, 
but majority of the lesson will fall under the apply category.   
 The main objective of this lesson is to teach students how to solve a system of equations 
by using substitution.  In the beginning of the lesson, we go back to solving the equations by 
using the graphing method that was taught in the previous lesson.  We will introduce substitution 
by having a solution where the answer is (0.5, 5).  When you have an answer that is in the form 
of a decimal, it is quite difficult to get an accurate answer using the graphing method.  To really 
drive this point home, we will ask the students the question “What is the problem that occurred 
when solving this system by graphing?  Why can we not achieve a definite answer?”  This 
question is asking students to evaluate the flaws with solving a system of equations using the 
graphing method.    
From this point, the teacher will show how to solve the system of equations by 
substitution and how substitution will give a specific answer.  After, showing an example to 
students, allow the students to practice this skill in a few of their own practice problems.  This is 
were a bulk of the lesson is taught and were the process of solving is learned.  Students are 
applying what they learned in the lesson, in order to solve practice problems.  
After the practice problems, students will answer a few higher-order thinking questions.  
The first question will be “What is the benefit of solving with substitution?” and the second is 
“Explain how you solve a system of equation using the method of substitution”.  Both questions 
because students use a deeper level of thinking; the first question would be in the level of 
evaluate and the second question would be falling into the analyzing section of Bloom’s 
Taxonomy.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Name: _______________________________ 
Lesson 3: Substitution 
Bell Ringer: Solve the following system of equations by graphing. 
𝑦 = 2𝑥 − 5 
𝑦 + 2 = 𝑥 
 
 
 
 
 
 
 
Objective:  
Practice Problem: 
 Solve the following system of equations by graphing. 
𝑦 = 4𝑥 + 3 
𝑦 = 2𝑥 + 4 
 
 
 
 
 
 
Question: What is the problem that occurred when solving this system by graphing? 
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________ 
Solve by Substituting:  
Example # 1: Let’s look at the same problem that we did before.  Follow along as we solve the 
same problem through an algebraic method called substitution. 
𝑦 = 4𝑥 + 3 
𝑦 = 2𝑥 + 4 
 
 
 
Example #2: Solve the system of equation using substitution. 
2𝑥 + 𝑦 = 4 
𝑦 = 𝑥 + 1 
 
 
 
 
 
Practice Problems:  Solve the following examples using substitution. 
a.) 𝑥 + 𝑦 = 3        b.) 2𝑥 + 3𝑦 = 19 
2𝑥 − 4𝑦 = −12            𝑥 + 𝑦 = 8 
 
 
 
 
 
 
 
 
 
 
Exit Ticket  
1.) What is the benefit of solving with substitution compared to graphing? 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
 
2.) Explain how you solve a system of equation using the method of substitution. 
________________________________________________________________________
________________________________________________________________________
________________________________________________________________________ 
 
3.) Solve the following system of equations with the use of substitution. 
2𝑥 + 𝑦 = 5 
4𝑥 + 2𝑦 = 8 
 
 
 
 
 
 
 
 
 
 
Lesson 4: Elimination 
 This lesson will focus on introducing how to solve systems of equations using the method 
of elimination.  This lesson will follow previous patterns of using the apply level of Bloom’s 
taxonomy to get students to be able to solve using the elimination method and then asking 
questions at the end of the lesson that are at a higher level of thinking.  The questions at the end 
of this lesson fall into the analyze and create categories.  
 The goal of this lesson is for students to understand and be able to solve systems of 
equations by utilizing the elimination method.  We will introduce the lesson by having students 
solve a system of equations by using substitution.  Now, this problem will be lengthy and will 
take some students a while to complete.  After students solve this using substitution, go over the 
answer to make sure all students understand it and can do it.  Next, solve the equation using 
elimination.  This will show students that not only is there more than one way to solve systems 
algebraically; but there can be a more effective way to solve the problems.  After you go over an 
example of elimination, give students time to apply this new skill and solve questions using the 
elimination method. 
 The next step of the lesson is to have students start getting into higher-level thinking 
questions.  Like previous lessons, students will spend some time writing down responses that 
will pose questions that require the student to think at a deeper level.  The first question is 
“Explain in your own words, how you solve a system of equations using the elimination 
method.”  This question is an evaluate question on the taxonomy.  It is asking student to apply 
the basic principle of solving a system using the elimination method; the only way to be able to 
explain the method in a generic way is if you can analyze the pattern of a solution. 
 The other question that is asked is “Most of the cases that we looked at today showed 
elimination as the go-to method.  Can you think of a system of equations where elimination 
would not be easily used?”.  This question is asking students to create an equation in which 
elimination is not the best choice to use in order to solve the system.  Students need to recognize 
patterns of an elimination problem, in order to be able to create their own equation in which 
elimination would not be a good choice to use. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Name: _____________________________ 
Lesson 4: Elimination 
Bell Ringer: Solve the following problem by using the substitution method. 
2𝑥 + 𝑦 = 4 
3𝑥 − 𝑦 = 1 
 
 
 
 
 
 
Objective:  
 
Example #1: Solving using Elimination 
2𝑥 + 𝑦 = 4 
3𝑥 − 𝑦 = 1 
 
 
 
 
Example #2: Solving using Elimination 
4𝑥 + 3𝑦 = 5 
−3𝑥 + 𝑦 = 12 
 
 
 
 
 
Practice Problems: 
2𝑥 − 𝑦 = 4 
3𝑥 + 𝑦 = 21 
 
 
 
 
 
 
 
 
 
 
 
  
 
 
2𝑥 + 𝑦 = −4 
−𝑥 + 3𝑦 = 9 
 
 
Higher-order thinking questions: 
Explain in your own words, how you solve a system of equations using the elimination method. 
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________ 
 
Most of the cases that we looked at today showed elimination as the go-to method.  Can you 
think of a system of equations where elimination would not be easily used?  
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________ 
 
Lesson 5: Comparing Different Methods 
 This lesson will primarily focus on the levels of evaluate and create according to Bloom’s 
Taxonomy.  It does this by comparing the different ways in which a student can go about solving 
a system of equations problem.  As well as having the student create their own outline on how to 
solve systems of equation problems. This lesson will tie together all of the previous lessons by 
having students creating a diagram to summarize all that they have learned.     
 The goal of this lesson is to show students that systems of equations can be solved in 
multiple ways and that students should be comfortable with deciding which method is the most 
appropriate to use.  To start the lesson, we will begin with solving an elimination question to 
recap the previous lesson.  After that, the teacher will ask students to solve a system of equations 
problem by using all three of the different methods that we discussed throughout this unit.  This 
lesson’s goal is to show students that they will have choices on how they can solve these 
problems.  After solving the system of equations all three different ways, you will use this as a 
topic point on how to you will decide on which method to use.  
 The next section of the lesson has students looking at different problems and deciding 
which method the students would prefer to solve the system with.  Students need to be able to 
evaluate and analyze how they would go about solving the system using the different methods.  
Each problem has different approaches, so there are no correct answers, but will allow the 
students to show off their knowledge.   
 The final aspect of this lesson is to create an outline on how to solve systems of equation 
problems.  This outline will have students formulate a pattern and go over the methods in their 
own words.  Students that are able to complete this activity will show a deep understanding of 
the material that they have learned during this unit.  The outline will be used in the next lesson to 
help students determine which method to use to solve a system of equations problem and can be 
kept to help students for the remainder of the year. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Name: _____________________________ 
Lesson 5: Comparing Different Methods 
Bell Ringer: Solve the following system of equations using elimination 
𝑥 + 2𝑦 = 7 
−2𝑥 + 3𝑦 = 7 
 
 
 
 
 
Objective:  
 
Solve the following system of equation by graphing, substitution, and elimination. 
Directions:  The class will be split into 3 different groups.  Each group will be assigned to solve 
the following problem by either graphing, substitution, or elimination. 
𝑦 = 2𝑥 − 3 
𝑥 − 𝑦 = −2 
 
 
 
 
 
 
 
 
 
 
 
Name(s): ______________________________ 
Method you are using to solve: __________________________ 
𝑦 = 2𝑥 − 3 
𝑥 − 𝑦 = −2 
 
 
 
 
 
 
 
 
 
 
Higher-Order thinking question:  When solving this problem using the method you were given; 
do you feel like it was the best method you could have used?  Why or why not? 
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________ 
 
 
 
 
 
 
Name: ______________________________ 
Which method do you use? 
Directions: I will post different problems to the board and you will determine what the best 
method to solve the system of equations would be. You will not actually need to solve these 
problems; just determine which method you would use if you were to solve them.  
1.)                              𝑦 = 2𝑥 + 1 
𝑦 = −3𝑥 − 1 
 
 
 
 
 
Method: ___________ 
Why: _________________________________ 
______________________________________ 
______________________________________ 
2.)                              𝑦 = 3𝑥 + 1 
𝑥 + 2𝑦 = −4 
 
 
 
 
 
Method: ___________ 
Why: _________________________________ 
______________________________________ 
______________________________________ 
3.)                              𝑥 + 𝑦 = 8 
𝑥 − 𝑦 = 6 
 
 
 
 
 
Method: ___________ 
Why: _________________________________ 
______________________________________ 
______________________________________ 
4.)                             −3𝑥 + 2𝑦 = 4 
𝑦 = −3𝑥 − 1 
 
 
 
 
 
Method: ___________ 
Why: _________________________________ 
______________________________________ 
______________________________________ 
 
Poster on Systems of Equations 
Directions: You are going to make a poster describing how to decide which systems of equation 
method you would choose to solve and how you solve by each selected method.  Below is an 
example of what you could create on the poster.  I start with the given system, then I decide 
which method to choose by seeing which middle box it would fit in with.  Then once I choose 
the box the final row will explain how to solve with that method.  Be creative and colorful, this 
will help you understand and use system of equations. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Given System of equations 
Choosing Graphing Choosing Substitution 
Choosing Elimination 
How to solve by elimination How to solve by substitution How to solve by graphing 
Lesson 6: Word problems 
 This is the final lesson for system of equations unit.  The goal of this lesson is to use the 
outline that the students created from the previous lesson to help them solve system of equations 
in word problem form.  During the majority of the lesson, students will remain in the evaluate 
and the create levels of Bloom’s Taxonomy.  
 The goal of this lesson is to tackle solving a system of equation word problem.  This 
lesson is straightforward since students have created their diagram of solving systems in the 
previous lesson, and should be able to use it in order to solve the problems.  The questions that 
are being asked in this lesson are forcing students to create the equations needed in order to solve 
the problems.  Students must have a firm grasp of the material in order to be able to create the 
equations that the problems are discussing.  Once they have created the equations, students are 
able to use their diagram from lesson five to solve the problems easily.  
 During the final part of the lesson, students are required to respond to questions about 
solving systems of equations word problems.  These questions focus primarily on the evaluate 
section of Bloom’s Taxonomy, in which students are analyzing the structure of word problems 
and discussing how best to tackle the problems, essentially evaluating how to obtain the solution 
of the problems. 
 
 
 
 
 
 
Name: __________________________ 
Lesson 6: Word Problems 
Bell Ringer: Last class, you spent the end of class making a diagram that can be used to decide 
on which method to use to solve the system of equations and how to use the selected method.  
Find a partner to explain your diagram to and how to use it. 
 
 
 
 
Objective:  
Example #1: Creating a System of Equations 
The admission fee at a small fair is $1.50 for children and $4.00 for adults.  On a certain day, 
2200 people enter the fair and $5050 is collected.  How many children and how many adults 
attended? 
1.) Create equations: 
 
 
 
2.) Decide on the methods you will use to solve. (Use the diagram you made last class to decide) 
Method: ________________ 
Why: ______________________________________________________________________ 
___________________________________________________________________________ 
 
3.) Solve the system of equations. 
 
 
 
 
 
 
Practice Problems 
1.) You are a part of the cooking club and are making cookies and cakes to sell at the carnival 
this weekend.  You are selling the cookies for $2 each and you are selling the cakes for $10 each. 
At the end of the carnival you have made a total of $252 and sold a total of 46 items.  How many 
cookies and how many cakes did you sell? 
 
 
 
 
 
 
 
 
 
2.)  Frank spent $35 to purchase 12 pizzas.  He bought two different types of pizzas.  Cheese 
pizzas cost $2.50 and Pepperoni pizzas cost $3.75 each.  How many cheese and pepperoni pizzas 
did he buy? 
 
 
 
 
 
 
 
 
 
 
 
 
 
Name: ______________________________ 
Exit Ticket 
Higher-order questions: 
Explain the steps on how to solve a system of equations word problem. 
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________ 
Which method seems to work the best for solving word problems? 
______________________________________________________________________________
______________________________________________________________________________
______________________________________________________________________________ 
 
Solve the following problem: 
The admission fee at the New York State fair is $6.50 for children and $10.00 for adults.  On a 
certain day, 250 people enter the fair and $2,325 is collected.  How many children and how many 
adults attended? 
 
 
 
 
 
 
 
How this Worked in The Classroom 
 These lessons were either used in a high school algebra classroom and reviewed by a 
veteran teacher for feedback.  The veteran teacher has been a teacher for 32 years and used these 
lessons during classroom instruction.  Below are recommendations for using the lessons from 
myself and the veteran teacher. 
 One of the first obstacles when using these lessons is that there will be some background 
knowledge that is required.  Students should not go into this unit without already knowing how 
to graph and how to manipulate equations.  If students do not understand those topics, then you 
will have to spend time reteaching the material to students.  In all lessons, I start with a bell 
ringer that goes over previous skills, this should be enough for students to remember how to 
graph, for example. However, you may need to add more based of your students’ strengths and 
needs. 
Another recommendation for teachers using this curriculum is to make sure students 
work together on the higher-order thinking questions.  Some of the questions are quite difficult 
for students to express and it can help if students talk together when writing their explanations.  I 
have noticed that when students have been able to talk to each other, their sentences are more 
detailed and explain the task better than compared to a student that is answering those questions 
alone.   
 The veteran teacher notes that one of the most vital lessons in this curriculum is lesson 5.  
Lesson 5 is where students will create their own diagram that maps out how to do systems of 
equations problems.  When using this curriculum, the veteran teacher will have students create 
the diagram and instead of moving onto lesson 6, will spend a day or two doing practice 
problems.  This helps students solidify the skills that students have worked on during this unit, as 
well as, allowing students to spend time using the diagram that they have created.  The teacher 
notes that students start using the diagram for a majority of the first day but slowly memorize the 
diagram and stop referencing back to it during the second day.  This, in his opinion, shows that 
students have started mastering the material.   
 These suggestions and recommendations are opinions of myself and the veteran teacher.  
Every teacher understands where their students are and what their capabilities are.  Therefore, the 
teacher using this material should modify the lesson based on their own classroom’s needs and 
requirements.   
Conclusion 
 Systems of equations can be an extremely difficult unit for algebra 1 students.  The unit 
requires strong skills in algebraic processes and understanding how to manipulate equations.  
The lessons were designed using the Revised Bloom’s Taxonomy as a framework.  Using this 
framework supported lesson that required higher-level thinking questions throughout the unit.  
Higher-level thinking questions can promote student learning, engagement, and understanding of 
the material.  All levels of the Bloom’s Revised Taxonomy were used in the creation of the 
lessons but the goal was to try to have students reach the highest levels.  At the end of the unit, 
students achieved this goal by reaching the highest level of create. Students are tasked with 
creating their own diagram, which required students to solve various types of systems of 
equation problems.  The project aligns with both Common Core State Standards and the Next 
Generation Standards.  It is my hope that other algebra teachers find this curriculum useful and 
beneficial in their classrooms, helping students understand such complex materials and being 
able to correctly solve system of equation problems.       
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